WE CLAIM: 



IP A method fui vending beveiages packaged in sealedxunLaiiiera, comprising :' 

a. storing a plurality of packaged beverages in selectable queues of ccjptainers 
of such beverages within a vending machine; 

b. aligning a robotic assembly in the machine in regisjptffion with a customer 
selected one of said beverage container queues;^-^ 

c. transferring one of the beverage c(pta)p6rs frcyh the selected container queue 
to the robotic assembly; 

d. carrying the transferredj^erage container to a delivery port of the vending 
machine; and 

e. presenting^ carried beverage container at the delivery port for customer 
removal from^ftevending machine; wherein the entire process is performed without 



dropping or subjecting the container to severe impact forces. 

2. The method of Claim 1, including the step of arranging the beverage containers 
on shelves within the machine in ordered contained rows of said containers, said rows 
extending generally in k direction from front to back of the machine. 

3. The method of Claim 2, wherein the step of arranging said containers includes 
separating said rows of containers by shelf dividers extending generally in a direction 
from front to back of the machine. 



4. The method of Claim 2, including the step of inclining at least one of said 
beverage containing shelves at an inclined angle to the horizontal from front to back of 
the shelf; whereby containers carried by said shelf are urged by gravity toward the front 
of the shelf. 



5. The method of Claim 1, including the step of arranging a plurality of the 
beverage containers in coiyained alignment within a plurality of selectable identifiable 
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trays within the vending maphine, said trays having at least a portion thereof extending 
in the direction from front ijo back of the machine. 




The method of Claim ^including the step of configuring said plurality of trays 
in generally vertical columns as viewed from the front of the machine. 

<H. The method of ClaimjSf including the step of selectably varying the vertical 
separation distance between adjacent said trays in a said column, to accommodate 
beverage containers of varied heights. 



L 7 8. The methodfof Claim 1, wherein the step of carrying includes moving said 
/ transferred beverage by said robotic assembly in a generally vertical X-Y plane of travel 
^^MthiiLgaid vendmg machine. 



A method of vending hotted h^y^ ges from a vending marhinp tV>p„ 
having a transparent front viewing panel that enables customer viewing ofjfc^actual 
beverages held by the machine and available for vending, comprisipgme steps of: 

a. aligning a plurality of bottled beverages in at^iist two ordered queues of 
said beverages; 

b. providing a customer selectio/ ir|$tff identifiable with at least one of said 
two ordered queues of beverages; 

c. removing a bottled bevetfage Froni said one of said ordered queues in 
response to said customer selection input; and 

d. moving said/^moved bottled beverage to a delivery port of the machine; 
wherein said removing^nd moving steps are smoothly performed without dropping or 
subjecting the bottled beverage to sharp impact forces. 

10. The method of Claim 9, wherein the step of removing the bottled beverage 
comffrises removing the bottled beverage frorn^idj^ne^f4he-orderednrcreties-b\ 
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1 1 . The method of Claim 9, Wherein the step of moving the bottled beverage 
comprises smoothly moving theibottled beverage by said robotic assembly in a 
generally vertical X-Y plane wiihin a vend selection space of the vending machine. 

J J>. The method of Claim 9, wherein the step of removing saidJaottled-fag ggragg 
comprises smoothly slidijig-saitM^ removed from said one of said 




cues into a robotic assembly 



13. The mdthod of Claim 12, wherein the step of removing said bottled beverage 
includes releasing an escapement mechanism associated with said one of said ordered 
queues for enabling the bottled beverage being removed to slide by gravity into said 
robotic assembly. 



✓W. A method of vending discrete products from a vending machine of the type 
having a transparent viewing panel for customer viewing and selection of the products 
to be vended, and a support for supportably holding said products for visual presentation 
to a customer through said viewing panel; comprising the steps of: 

a. ordering said products in a plurality of selectable queues of said products 
on said support such that a foremost one of said products in each of said queues 
addresses the viewing panel at a dispensing end of its associated queue; 

b. moving a capture assembly into alignment with the dispensing end of a 
customer selected one of said queues; 

c. transferring the foremost one of said products from said customer 
selected one of said queues into retainment by said capture assembly; 

d. moving said capture assembly with its retained product in view of said 
viewing panel to a delivery port; 

e. enabling customer removal of said retained product from said capture 
assembly at said delivery port; and 
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f. wherein the steps of transferring and moving said foremost product from 
said selected queue to said delivery port are performed without dropping or subjecting 
said foremost product to sharp impact forces. 

j l ■ $ 

\%. The method of Claim^, wherein the step of transferring said foremost one of 
said products comprises the steps of: 

a. moving said capture assembly to activate an escapement mechanism at 
the dispensing end of said customer selected one of said queues; and 

b. sliding said foremost one of said products past said escapement 
mechanism and into said capture assembly. 

¥ &> 

The method of Claim C J4, wherein the step of moving the capture assembly into 
alignment with the dispensing end of the customer selected queue includes moving and 
retaining the position of said capture assembly in the vertical direction into a vertical 
alignment accuracy of better or equal to 1/32 inch. 

Jn. The method of Claim wherein the step of moving the capture assembly into 
alignment comprises moving the capture assembly with at least one gear drive motor. 

The method of Claim J/f, wherein said gear drive motor operatively engages a 
rack member. 

Jfi. The method of Claim K, wherein the step of moving said capture assembly into 
alignment with said selected queue comprises moving said capture assembly generally 
along X and Y coordinates of a generally vertical X-Y plane, and wherein said 
movement along said X and Y coordinates is performed by rack and pinion drive 
members. 

A vending machine for beverages packaged in sealed containers, comprising: 
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a. a storage facility defining an enclosed internal cavity and a container 
delivery port opening into said internal cavity; 

b. container holder within said internal cavity for holding a plurality of 
selectable sealed beverage containers; said container holder being disposed so as to 
define with said storage facility a vend selection space within said internal cavity; 

c. beverage container capturer for retainably removing one of said plurality 
of selectable beverage containers from said container holder in response to a vend 
control signal; 

d. a transport system operatively connected with said beverage container 
capturer for moving said beverage container capturer within said vend selection space in 
response to said vend control signal; and 

e. a control system operatively connected with said capturer and with said 
transport system for producing and providing said vend control signal thereto to cause 
said capturer and said transport system to cooperatively capture a selected beverage 
container from said container holder and smoothly carry said captured container through 
said vend selection space to said delivery port without dropping or subjecting said 
selected beverage container to sharp impact forces. 

1 # 

The vending machine of Claim ioffiirther including a refrigeration unit 
operatively connected with said storage facility to cool at least a portion of said internal 
cavity. 

The vending machine of Claim ffi wherein said container holder includes a 
shelf operatively mounted within said internal cavity for maintaining said beverage 
containers in a plurality of selectable queues of said containers. 

The vending machine/of Claim 22, further including a container release 
operatively connected with At least one of said queues adjacent said discharge end 
thereof for selectably retaining said beverage containers in said one queue. 
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«£3. The vending machine of Clajm 23, wherein said container release comprises 
only passive components. 



The vending^nachine of Claim 23, wherein said beverage container capturer 
includes mear^ooperatively engagable with said container release of said one queue 
for activating said container release when removing a container from said container 
holdej/ 

4- 

jfo. The vending machine of Claim wherein said container release includes a cam 
assembly, and wherein said capturer cooperatively engages said cam assembly. 

Iff. The vending machine of Claim/2, wherein said shelf includes a means for 
maintaining said beverage container in said queues at an angle inclined with respect to 
the horizontal. 

The vending machine of Claim ^7, wherein said angle is from about 8 degrees to 
20 degrees with the horizontal. 

J 

The vending machine of Claim 20, wherein said transport system comprises a 
rack and pinion system for operatively moving said beverage container capturer in said 
vend selection space relative to said container holder. 

J* 

}&. The vending machine of Clainv20, wherein said transport system includes an X- 
Y drive apparatus for accurately moving said container capturer in two orthogonal 
directions within said vend selection space. 




The vending machine of Claim further including a detection system 
operatively connected with said beverage container capturer for detecting the presence 
or absence of a said container within said beverage container capturer. 
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^2 -A-vendiTig macnine for vendin g selectable piuducts co mprising- 

a. a product storage chassis including a door, cooperatively forming air 
internal cavity; said chassis including a'transparent panel portion for enabling'viewing 
therethrough into said internal cavity and a product delivery port space^from said 
transparent panel portion; / 

b. a product selector operable by a customer for generating a vend control 
signal indicative of a product selection of the customer; / 

c. a support operatively mounted within^aid internal cavity of the product 
storage chassis for supporting said product/in a^lurality of selectable and separate 
ordered queues of such products; and \X l\ , 

d. a robotic assembly moupfed to said chassis and operatively movable 
within said internal cavity in response to said vend control signal to rapidly and 
smoothly remove and carry a selected said product from its associated said ordered 
queue to a product delivery/port without dropping or jarring the selected product; 
wherein a customer can^view the entire product removal and carrying operations of a 
vending cycle of th^machine through said transparent panel portion. 



33. The/vending machine of Claim 32, wherein said product delivery port includes a 
door apd mean s cooperatively connected wi th said door for enabling opening of said 
ffcmly when said selected product is present for removal at said delivery port. 



^7 34. The vending machine of£tefm 32, further including: (a.) a door operatively 
positioned to selectivelypp^n and close said delivery access port to access therethrough; 
and (b.) a lock opefatively connected with said robotic assembly adjacent said product 
deliveryj>tfrt for locking said robotic assembly against movement whenever said door is 




in said chassis and at one end of said 
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Jl — - — a-shtifile", movably mounted to saidX^TsUppor tfram c f ^^ 




rapid uniform movement therealong in an X direction; 

c. a carriage assembly operatively cprm^cjed-lcf said shuttle for controlled 
movement therealong in a Y direction; 

d. a capture mechanism^5eratively rriounted to said carriage assembly for 
removing and carrying saidgetected product from its associated ordered queue. 



37. The^erfSing machine of Claim 36, wherein said shuttlejs^ 
suppefcWfame-fcy a rack and pinion assembly. 



38. The vending machinl of Claim 32, wherein said support is configured to support 
said products of differing slrapes within said queues; and wherein said robotic assembly 
is operable to remove and carry said selected products of differing shapes. 



¥he- veiidiiig - m a 



sariTfpnutftll i ly ui urdered queues 






40. The vending machine offclaim 39, wherein said robotic assembly is operable to 
remove said selected products from said at least one inclined queue by sliding said 
selected products with the helfc of gravity into said robotic assembly. 

r 41 . The vending machinJ of Claim 39^, wherein said support includes a low friction 
^ floor portion in said at least/one of said queues disposed at an inclined angle for 



supporting said products within that queue. 



_42r Ttcarnage assembly for use with a vending machine ot the typehayi 

chassis defining an internal cavity, a fixJMdooi^ said chassis; a 

product support assembly mounted-til saidchassis and configured to hold a plurality of 
products to bevgjidedin separate ord^d queues of said products, such that one end of 
"address a dispensing end of said product support assembly, wherein me 
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^olums^betwe en caid dicponoing ond c ofcsa i d product ouppor t as s embly a nd-said door 
defines a vend selection space; said carriage assembly comprising: / 

a. an X-rail assembly mounted to said chassis in generally horizontal / 
orientation; / 

b. a Y-rail assembly mounted to said X-rail assembly in generally vertical 
orientation and configured for movement along said X-rail assembly; / 

c. an X-drive motor mounted for movement with said Y-i?ail assembly for 
controlling movement of said Y-rail assembly along said X-rail assembly; 

d. a carriage mounted to said Y-rail assembly for movement therealong; 

e. a Y-drive motor mounted for movement witly&iid carriage for 
controlling movement of said carriage along said Y-rail assembly; and 

f. said carriage assembly being configurecrto accurately move, position and 
hold said carriage relative to said product support assembly within said vend selection 
space. yC 

43. The carriage assembly of Claini 42ywHerein said X-rail assembly includes upper 
and lower spaced rails, and wherein saidA^il a^embly has opposed ends that are 
operatively mounted between said unper and lower spaced rails for movement 
therealong. / 

44. The carriage assembly of Claim 43, wherein said upper and lower rails comprise 
elongate gear racks, and xvherein said X-drive motor comprises a motor with an output 
gear drive for cooperatively engaging at least a first of said spaced rails. 

45. The carnage assembly of Claim 44, further including a gear extension 
operativelyxonnected with said X-drive motor output gear drive and with a second of 
sdd^paced rails such that energization of said X-drive output gear drive simultaneously 

^positively moves the-eppose d_ends of said Y-rail assem bly plong 
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46r"" The carnage assembly of Claim 4z, wherein said Y-rail assembly includes an 
elongate gear rack extending therealong, and wherein said Y-drive motor comprises a 
motor with an output drive gear mounted to cooperatively engage said elongate gear / 
rack of said Y-rail assembly. / 

47. The carriage assembly of Claim 46, wherein said Y-drive motor is a dc motor, 
and further including a power control system connected with said Y-driveymotor for 
providing a pulse- width-modulated drive signal to said Y-drive motor. / 

48. The carriage assembly of Claim 47, wherein said carriage/an attain movement 
positioning and positional maintenance of said carriage along said Y-rail assembly to 
within an accuracy of 1/32 inch. / 

49. The carriage assembly of Claim 46, inchiHm|A Y-position location sensor for 
accurately locating the vertical position of said carnage. 

50. A product release and capture assemoIyTor uset in a vending machine of the type 
having: a chassis defining an internal cajfity; a product\upport assembly mounted in 
said chassis and configured to hold a tzffurality of products to be vended in separate 
ordered queues of said products; safci product support assembly being arranged and 
configured to define a dispensing end of said queues, wherein a vend selection space is 
defined in said internal cavitVadjacent said dispensing ends of said queues; said product 
support assembly further including means for urging products in said queues to move 
toward the dispensing ends of said queues; a carriage; a driver connected to controllably 
move said carriage generally in an X-Y coordinate plane within said vend selection 
space into alignment with the dispensing end of a selected one of said product queues; 
said product refease and capture assembly comprising: 

a./ an escapement mechanism mounted to said product support assembly of 
said s^cted one of sa id product queues adj acextt-fee-dtsijerKing end thereof: said 
eseapemeflFmechanism comprising: 
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first^ ttgf ^m^ ll 1 UlH i nf ift r r . nnfigiiroH tn - .gp.1p. Hi w4 y-AftgfrgP^~ 

first-in-line product at the dispensing end of said selected queue; 

ii. a second engagement member configured to selectively engage ; 
second-in-line product aligned in said queue immediately adjacent to and behind saji 
first-in-line product; 

iii. a connector operatively connecting said first and said second 
engagement members for cooperative movement; said connector being comigured to 
move said first engagement member into engaging and disengaging positions relative to 
said first-in-line product while simultaneously respectively moving/said second 
engagement member into disengaging and engaging positions rotative to said second-in- 
line product; 

iv. bias means operatively connected y^ith said connector for 
normally moving said first engagement member into jts said engaging position; and 

v. a force receiving sufface ote^f atively connected with said 
connector for receiving an activating fcyce tending} to move said connector against the 
normal bias of said bias means; and 

b. a capture receptacle, mo^bfy moisted to said carriage, for movement 
between first and second positions; s^id capture receptacle when operable in said first 
position enabling free movemenLof said capture receptacle and said carriage relative to 
said escapement mechanism ir/said vend space; and being operable when moving to 
said second position, and vraen said carriage is positioned in operative alignment with 
the dispensing end of the/selected queue, to engage said force receiving surface to 
operatively move said/connector against the bias of said bias means, to move said first 
engagement member toward its disengaging position, thereby releasing said first-in-line 
product for mov6ment out of the dispensing end of the queue and into said capture 
receptacle. 



5 1 .// The product release and c apture assembly of < 
flawing ourfacg TPmpnses a cam surface. 



Jiifsaid force 
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52. ^^Fhg^roduct] release and capture assenafaly- of Claim 51, wliudii !^aid73 amsurf^e 
projects beyond the dispensing end of said product support assembly and at an angL 
relative to the general plane of said vend selection space. 
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53. The product release and capture assembly of Claim 50, wherein said/6onnector is 
pivotally mounted to said product support assembly to one side of said selected queue 
of products and about a first upright axis extending generally perpen4i6ular to a 
dispensing direction in which said products move in said queue. 

54. The product release and capture assembly of Claim 5/, wherein said connector 
slidably engages said first engagement member. 

55. The product release and capture assentbty^Claim 54, wherein said first 
engagement member is pivotally mounted to ^aLa product support assembly to one side 
of said selected queue of products and about ar second upright axis spaced in the 
dispensing direction from the first uprigh^i^and^xtending generally perpendicular to 
the dispensing direction. 

56. The product release and capture assembly of Claim 55, wherein said connector 
defines a slot therethrough; whferein said first engagement member extends through said 
slot; and wherein an edge of said slot slidably engages said first engagement member to 
pivot said first engagement member about said second axis. 

57. The produc/release and capture assembly of Claim 56, wherein said first 
engagement member includes an arm portion extending from said second pivot axis 
toward a distal end, and a product engaging stop member connected at said distal end. 



58. /The product release and capture assembly of Claim 57, wherein said arm portion 
of sz^fd first engagement member extends through said connector slot; and wherein said 
)nn£cteraHci said first engagement member are cooperatively operable such that when 
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said first engagementmember is disposed in its engaged position, said arm portion of 
said first engagement member lies generally perpendicular to the dispensing direction, 
placing said product engaging stop member in the path of said first-in-line product of 
said queue; and when said first engagement member is disposed in its disengaged 
position, said arm portion thereof lies generally parallel to said dispensing direction, 
with said product engaging stop member being positioned to one side of the fi^St-in-line 
product as it advances in the dispensing direction. 



59. The product release and capture assembly of Claim 54, whereiif said connector 
includes a rear pivot arm portion extending from said first pivot ays back toward said 
second engagement member, and a forward pivot arm portion extending from said first 
pivot axis toward said dispensing end and said force receiving surface. 

60. The product release and capture assembly of Omm 53, wherein said escapement 
mechanism further includes a generally vertical wall mpoiber for retaining one side of 
said products within said selected queue, and ^ereii/saiaSf onnector is pivotally 
mounted to said wall member. 

61 . The product release and captur^ assembly of Claim 53, wherein said escapement 
mechanism further includes a generally vertical wall member of retaining one side of 
said products within said selected queue, and wherein said connector and said first 
engagement members are mcjtmted about said first and said second pivot axes 
respectively to said wall. 

62. The productyelease and capture assembly of Claim 50, wherein said escapement 
mechanism indulges only passive components requiring no power energy sources. 



63. Th^product release and capture assembly of Claim 50, wherein said capture 
receptacle is pivotalhu nounted to -saidxarriage about a generally horizontal pivot axis, 



TSfafly perpendicular to a dispensing direction in which said products move in the 
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queue; wherein aam rapt ure rerep tflde <;1iHnh1y oi> ]r r^fK? -< ^;H fnmn tw n^TTP^^^^^ a ^ 

it moves to its said second position. 

64. The product release and capture assemhly,of.Clairn 50, wjiefein said capture 
receptacle includes a floor portion configured to retainabh^Wpport at least one of said 
products of said selected queue, said captxirarecepjad^l^eing configured such that said 
floor portion thereof aligns with a floor portie^ofs^d selected queue when said capture 
receptacle is positioned in its said sopaM position; whereirrsaid first-in-line product of 
said selected queue can smoqjhty slide from the dispensing ejhd of said selected queue 
onto side floor portion ofsaid capture receptacle. 



65. The pr6duct release and capture assembl y of Claim 50. wherein said capture 
receptap!6 includes 
c£0fafereceptacle . 



foraetecting the presence or absence of said product in said 
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